In this study, the relation between science student teachers' approaches to studying and their attitude to reflective practice were investigated. The participants were 345 science student teachers on teacher education course during 2015-2016 academic year. The data was collected through Approaches and Study Skills Inventory for Students (ASSIST) and Student Teachers Attitude to Reflective Practice questionnaires. Pearson correlations and multiple regressions were used to analyse the data. The study found that the participant science student teachers' approaches to studying were significant predictors for their attitude to reflective practice. The findings have important implications for student teachers' professional development while they are training to become teachers.
Introduction
The way students prefer to study has increasingly gained attention from educational researchers as knowing how individual prefers to learn help teachers to organise the learning environment in the best possible way to enhance student learning (Duff & Mladenovic, 2015; Nordin, Abdul Wahab, & Dahlan, 2013; Senemoglu, 2011) . Different approaches have emerged through identifying student differences in the learning process. Some students show deep interest in the content being studied and related this content to the previous learnt, while some try memorise the content without intending for meaning (Biggs, 1999) . This has been used to describe why some students are more successful in teaching learning process than the others (Biggs, 2001) . In traditional learning environment where teachers are the source of knowledge and students the passive recipient students tend to learn by a surface approach (Dart, Burnett, & Purdi, 2000) . Whereas, in the learning environments where students actively participate, critically approach to the material and take responsibility for learning, deep approach to learning are experienced (Pimparyon et al., 2000) .
An approach to studying includes an individual's preferred way when faced with a new situation, learning new knowledge, preparing for a challenging duty or reviewing the old knowledge in a subject (Entwistle, McCune, & Hounsell, 2003; Entwistle & McCune, 2004; Ballantine, Duff, & McCourt-Larres, 2008) . Approaches to studying have important impact on an individual's educational process. Students' awareness for their best suitable way of studying result in their preference when learning individually or during the teaching/learning process (Biggs, 2001 ). An individual's success in reaching the learning goals as much as possible as a result of a certain studying approach defies the effectiveness of the studying approach (Entwistle &McCune, 2004) . The persistence and continuity in successful outcome has an impact on effective studying. An effective instructional planning includes considering the preferred studying way by the learners. Teachers' awareness for effective studying preferences displayed by learners and inclusion of this in classroom activities enhances the successful outcomes for learning aims. A studying approach includes the variation in aims and activities when performing a learning process. The way students perform learning task and the degree they are affected by the environment show a decisive effect on the learning product (Ekinci, 2015) . A learning approach defined as the variety of the appropriate learning activities can be selected for the learning process (Entwistle & McCune, 2004) . Studies have demonstrated that differences in the learning environments affect the preference of a certain studying approach (Colak & Fer, 2007; Acisli, 2015) . In the traditional learning environments where teachers act as the source of knowledge students usually are usually faced with rote learning. In these situations, students incline toward surface learning (Dart, Burnett, & Purdi, 2000) . In contrast in the learning environments, where students have their own responsibility for learning, they are encouraged for critical thinking and problem solving as deep or meaningful learning occurs (Pimparyon et al., 2000) . In this kind of environment knowing a students' preference for studying guides the teacher for an effective organisation of the learning process (Vermetten, Lodewijks, & Vermunt, 1999) . A student's perception of the academic environment is an important factor for preferring a certain way of studying (Richardson, 2011) . It is suggested that students develop different approaches for studying for different subjects and topics (Entwistle &McCune, 2004) . Learning environment, assessment, teaching quality or the teachers' role affect a student's approach for studying (Vermetten, Lodewijks, & Vermunt, 1999) . Studies reveal that promoting deep learning and trying to prevent surface learning lead to a fruitful learning environment (Ozan, Kose, & Gundogdu, 2012) . Students' studying approaches are informative for the quality and effectiveness of instruction used in the learning process (Biggs, 1999) . That is because the learning process is realised by the interactions of different element such as students' activities, teacher's activities, teaching materials, works, activities (Biggs, Kember & Leung, 2001) . As the teaching learning process is becoming individualised with fast changes in education, identifying an individual's preferred studying approach seen as important in order to organise the learning process and environment accordingly. Marton and Saljo (1976) identified two types of approaches to learning; deep and surface. This model was further extended by Entwistle (1979) by adding a third approach called strategic. Entwistle (2000) described different behaviours displayed by students while learning as approaches to studying. According to this model student use deep, strategic or surface approach to studying. Deep approach includes looking for meaning, connecting ideas, using evidence and interest for ideas. Students adopting deep approach display an active engagement in their learning, intend to understand the material by critically relating the meaning to the other experiences and ideas (Nordin et al., 2013) , show interest in their studies (Senemoglu, 2011) and are intrinsically motivated (Biggs, 2003) . Strategic approach involves organising studying, time management and being sensitive to evaluation needs. In strategic approach, students' main aim is to achieve the highest possible grades through organized study methods (e.g. using previous exam papers to predict questions, be alert to cues about marking schemes) and time-management skills (Entwistle & Ramsden, 1983) . The surface approach includes not being aware of the aims, memorisation of disconnected parts, curriculum oriented and anxiety for failure. Individuals who prefer surface approach rely on rote-learning and memorisation without looking for connection with other ideas (Duff & Mladenovich, 2015) .
As teacher education institutions increasingly attempt to connect theory with practice during student teachers' professional development, reflection or being able to reflect becomes an inseparable part of teacher education programs (Harrison et al., 2005; Buschor &Kamm, 2015) . Reflection is defined as the critical analysis and evaluation of the process of learning or practice that the individual engaged in (Black & Plowright, 2010) . During this practice student teachers assess the origins, purposes, and consequences of their work in a regular manner (Buschor & Kamm, 2015) . Different types of reflection have been identified over the years by the researcher working in the field. Shon (1987) distinguished between reflection in action and reflection on action. Reflection in action refers taking or being aware of decisions in situations while teachers are still in the process of teaching. In contrast reflection on action refers to a teachers' critique on his practice after the practice finished. New approaches toward student teachers' competence development have led to the identification different level of reflection. Hatton and Smith (1995) suggested three levels, descriptive, dialogic and critical, of reflection on action and four levels, technical, descriptive, dialogic and critical, of reflection in action. Descriptive level includes student teachers seeking what is seen as "best possible" practice. Weighing competing claims and viewpoints, and then exploring alternative solutions is described as dialogic. Drawing from a given research/theory base, but always interpreted in light of personal worries and previous experience is categorised as technical and seeing as problematic, according to ethical criteria, the goals and practices of one's profession is described as critical. Student teachers' approaches to learning are important as it gives evidence for means and ways they prefer while engaged in the learning process. Likewise, reflective practice as considered as a crucial part of student teachers' professional development. Taking these as the base, this study looked whether science student teachers' study approaches can be predictor for their attitude toward reflective practice. In order to realise this aim, the following research questions were investigated: 1) Is there any correlation among the three approaches to studying and student teachers attitude to reflective practice?
2) Can science student teachers' deep, strategic and surface approaches to studying be predictors for science student teachers' attitude to reflective practice and the nature of teaching?
3) Can science student teachers' deep, strategic and surface approaches to studying be predictors for science student teachers' attitude to reflective practice and professional development? 4) Can science student teachers' deep, strategic and surface approaches to studying be predictors for science ies.ccsenet.org International Education Studies Vol. 11, No. 4; student teachers' attitude to reflective practice and teacher education?
Methodology

Participants
Science student teachers participated in the study were on teacher education course at Ziya Gokalp Education Faculty, Dicle University, during 2015/16 academic year. In total, 345 (M: 91, F: 254) science student teachers majoring in biology (n: 155), chemistry (n: 115) and primary science (n: 115) participated in the study. In table 1 science student teachers' participation based on their year of study is provided. The undergraduate course for teacher education last for four years. There are also who already graduated from a science subject (e.g. biology, physics and chemistry) and enroll on one year long teacher education course before being able to teach in the schools.
Data Collection Instruments
In the study Approaches and Study Skills Inventory for Students (ASSIST) was used to collect the data for science student teachers approaches to studying and Science Student Teachers' Attitude to Reflective Practice questionnaire was used to collect the data science student teachers' attitude to reflective practice. The ASSIST was developed by Tait, Entwistle, and McCune (1998) and translated into Turkish by Senemoglu (2011) . It contains sections related to student approaches to studying, student's definition of concept of learning and preferences for different types of courses and teaching. In this study, the section included student approaches to studying were used to collect the data. In contains 52 statements divided by subscales; deep, strategic and surface approaches. For the translated version of the ASSIST a confirmatory factor analysis was performed and the model produced fit indices to fit the original model (CFI= 97, NNFI=97, RMSEA=0.03) with a Cronbach's Alpha value of 0.81 (Senemoglu, 2011) .
The science student teachers' attitude to reflective practice was developed by (Efe, 2009) . It comprises of 23 items and three subscales; reflective practice and teacher education (7 items), reflective practice and nature of teaching (8 items) and reflective practice and professional development (8 items). For this study, the Cronbach's Alpha value was .842 for the whole scale. Cronbach's Alpha value for the first factor was .824, for the second factor was .768 and for the third factor was .813. Both instrument included a five-point Likert type scale that required science student teachers to respond to the items either as "strongly disagree", "disagree", "no opinion", "agree", "strongly agree".
Data analysis
The data analysis was done by using SPSS 25. Pearson correlation was performed to look for the correlations among the six subscales, deep, strategic, surface approaches and reflective practice and teacher education, reflective practice and nature of teaching, reflective practice and professional development. Multiple regression analysis was carried out to examine whether science student teachers' approaches to had have any effect on science student teachers' attitude to reflective practice.
Results
In this section, firstly findings of the correlations among the three sub-dimensions of approaches to study, deep, strategic and surface approaches and three sub-dimensions of attitude to reflective practice, reflective practice and the nature of teaching, reflective practice and professional development and reflective practice and teacher education is provided. Secondly, the findings related to multiple regression analysis for deep, strategic and surface approaches to studying as predictors of the three sub-dimensions of reflective practice; reflective practice and the nature of teaching, reflective practice and professional development and reflective practice and teacher education. Also, the findings of a multiple regression analysis to predict whether the three sub-dimensions of study to Vol. 11, No. 4; 2018 57 approaches are predictor of student attitude to reflective practice as a whole.
Pearson Correlations
The examination of Pearson correlation indicates a high level of correlation among the six variables used in the study (Table 2) . Deep approach to study has a statistically significant positive correlation with strategic approach to study (r=.935, p<.05), reflective practice and the nature of teaching (r=.753, p<.05), reflective practice and professional development (r=.743, p<.05) and reflective practice and teacher education (r=.765, p<.05). Also, there is a statistically significant negative correlation between deep approach to study and surface approach to study (r=-674, p<.05). In the same vein, the findings revealed that strategic approach to study is strongly related to reflective teaching and the nature of teaching (r=.761, p<.05), reflective practice and professional development (r=.736, p<.05) and reflective practice and teacher education (r=.757, p<.05). The analysis of the data shows that strategic approach to studying is negatively related to surface approach to studying (r=-.688, p<.05). Based on the findings, surface approach to teaching is negatively related to reflective practice and the nature of teaching (r=-.691, p<.05), reflective practice and professional development (r=-.737, p<.05) and reflective practice and teacher education (r=-.693, p<.05). The findings suggest all six variables are correlated to each other, which means the increase or decrease in one variable affect the other variables used in the study. Science student teachers preferred deep and strategic approaches to studying were likely to have a high attitude to reflective practice and the nature of teaching, reflective practice and professional development and reflective practice and teacher education. The participant science teachers who preferred surface approach to studying were more likely to a low attitude to reflective practice and the nature of teaching, reflective practice and professional development and reflective practice and teacher education. After these high correlations among the sub-dimensions of student teachers' approaches to study and the participant science student teachers attitude to the sub-dimensions of reflective practice, a multiple regression was carried out to how important were deep, strategic and surface approaches as predictors for reflective practice and the nature of teaching, reflective practice and professional development and reflective practice and teacher education.
The Effect of Approaches to Studying On Attitude to Reflective Practice and the Nature of Teaching
A multi linear regression was calculated to predict science student teachers' attitude to the nature of teaching and reflective practice based on their deep, strategic and surface approach to studying. A significant regression equation was found (F (3.341) =202.625), p<.000 with an R 2 of .637 (Table 3) . Participants' predicted attitude to the nature of teaching and reflective practice is equal to 2.244-0.225 (surface approach) +0.247 (deep approach) +0.290 (strategic approach). ies.ccsenet.org International Education Studies Vol. 11, No. 4; Participants' attitude to the nature of teaching and reflective practice increased by 0.247 and 0.290 points for each point of deep and strategic approaches to studying. But participants' attitude to the nature of teaching and reflective practice decreased 0.225 point for each point of surface approach to teaching. All three approaches, deep, strategic and surface, were significant predictors of participant science student teachers' attitude to the nature of teaching and reflective practice.
The Effect of Approaches to Studying on Attitude to Reflective Practice and Professional Development
A multi linear regression was calculated to predict science student teachers' attitude to professional development and reflective practice based on their deep, strategic and surface approach to studying. A significant regression equation was found (F(3.341) =217.922), p<.000 with an R 2 of .657 (Table 4) . Science student teachers' predicted attitude to professional development and reflective practice is equal to 2.912-0.305 (surface approach) +0.317 (deep approach) +0.116 (strategic approach). Science student teachers' attitude professional development and reflective practice increased by 0.317 and 0.116 points for each point of deep and strategic approaches to studying. But participants' attitude to professional development and reflective practice decreased 0.225 point for each point of surface approach to teaching. While deep and surface, were significant predictors of participant science student teachers' attitude to professional development and reflective practice (Table 4) . Strategic approach to studying did not appeared as a statistically significant predictor of science student teachers' attitude to professional development and reflective practice (p>.05).
The Effect of Approaches to Studying on Attitude to Reflective Practice and Teacher Education
A multi linear regression was calculated to predict science student teachers' attitude to teacher education and reflective practice based on their deep, strategic and surface approach to studying. A significant regression equation was found (F(3.341) =209.016), p<.000 with an R 2 of .648 (Table 5 ). Vol. 11, No. 4; Science student teachers' predicted attitude to teacher education and reflective practice is equal to 2.420-0.213 (surface approach) +0.344 (deep approach) +0.167 (strategic approach). Science student teachers' attitude to teacher education and reflective practice increased by 0.344 and 0.167 points for each point of deep and strategic approaches to studying. But the participants' attitude to teacher education and reflective practice decreased 0.213 point for each point of surface approach to teaching. While all three approaches, deep, strategic and surface, were significant predictors of participant science student teachers' attitude to teacher education and reflective practice (Table 5) . Strategic approach to studying was statistically a less strong predictor for students' attitude to teacher education and reflective practice sub dimension of the attitude to reflective practice.
The Effect of Approaches to Studying on Attitude to Reflective Practice
A multi linear regression was calculated to predict science student teachers' attitude to reflective practice based on their deep, strategic and surface approach to studying. A significant regression equation was found (F(3.341) =701.700), p<.000 with an R 2 of .726 (Table 6 ). Participants' predicted attitude to the nature of teaching and reflective practice is equal to 2.537-0.249 (surface approach) +0.305 (deep approach) +0.187(strategic approach). P<.000
Participants' attitude to the nature of teaching and reflective practice increased by 0.305 and 0.187 points for each point of deep and strategic approaches to studying. But participants' attitude to the nature of teaching and reflective practice decreased 0.187 point for each point of surface approach to teaching. All three approaches, deep, strategic and surface, were significant predictors of participant science student teachers' attitude to the nature of teaching and reflective practice.
Discussions
The study investigated the correlations among the participant science student teachers' deep, strategic and surface approaches to studying and their attitude to the subscales of reflective practice used in the study. Previous studies have documented correlations between study approaches and self-efficacy (Gordon & Debus, 2002; Ekinci, 2015) , epistemological beliefs (Cano, 2005) , academic performance (Diseth, 2007) perception of academic quality (Lawless & Richardson, 2002) and procrastination (Akar, 2016) . Also, the research in the field investigated the differences between groups such as gender, subjects, age, grade in their approaches to studying (Yilmaz & Orhan, 2011; Altun, 2013; Olpak & Korucu, 2014) . But it is very rare to come across researches that study the relation of study approaches to reflective practice. The present study found a significant level of correlation among the three subscales of approaches to studying and the subscales of attitude to reflective practice that included reflective practice and the nature of teaching, reflective practice and professional development and reflective practice and teacher education. The findings of the study suggest that science student teachers using deep and strategic approaches to studying are very likely to have a positive attitude toward reflective practice. In contrast science student teachers displaying a surface approach to studying have a high possibility for a lower attitude to reflective practice. The findings are in line with the evidence provided from the previous research that associates the stages of reflection on practice and approaches to learning (Leung & Kember, 2003; Phan, 2006) . Reflective practice is increasingly becoming an important element of developing student teachers for thinking critically and acting on their practice during the teaching process. Developing positive student teachers' attitude to reflection is important as an attitude is usually seen as the predictor of the practice. As the study approaches are associated with positive attitude to reflection, it is important to provide opportunities for student teachers to particularly develop deep and strategic approaches to studying.
The finding of the study available through multiple regression shows that deep, strategic and surface approaches to studying can be significant predictors of science student teachers' attitude to reflective practice and the nature of teaching which included items such as . This is valuable because knowing that promoting deep and strategic approaches to studying contribute to the development of positive attitude to reflection and the nature of teaching, teacher educators can focus on providing environments for student teachers when they are looking for opportunities to develop student teachers' reflection skills. The study also revealed that while deep and surface approaches appeared as the predictors of science student teachers' attitude to professional development and reflective practice, surface approach to study did not seemed as a significant predictor. The items such as "Teacher development is something that can only be done by and for oneself.", "professional practice values action itself rather than the outcomes of the action", "Teachers should take responsibility for their own professional development" and "Teachers should reflect on their professional performance not only when things go wrong but also when they go well" do not seem to be the priority of science student teachers who prefer strategic approach to studying. These findings are supportive of the previous studies that individuals resort to strategic approach to studying tends to focus on time management and be sensitive to the evaluation needs (Senemoglu, 2011; Nordin et al., 2013) .
Although the findings of the study suggest that all three approaches to studying are significant predictors of science student teachers' attitude to reflective practice and teacher education which included the items such as "since teaching is a craft, it is best learned by working with teachers in classrooms.", "a model of training which relates "perceived knowledge" (factual information and advice) to "experiential knowledge" (trainee's own experiencee.g., during teaching practice) will also encourage teacher development", "Teaching practice has valuable complementary contribution to make to the initial teacher training programme "and "Practical knowledge is the essence of a teacher training course" the participant science students preferred deep approach to studying had more positive attitude to reflective practice and teacher education. Despite the lack of enough evidence in the literature relating study approaches to reflective practice in general, few studies have documented that student teachers who use deep approach to studying which involves organised study habits and deep level of understanding constantly reflects on their practice as they connect the previous knowledge with the new knowledge (Tsingos, Bosnic-Anticevich &Smith, 2015; Leung & Kember, 2003; Phan, 2006; Phan, 2007) . Reflection can help individuals to develop high order skills such as critical thinking, problem solving and analysing (Phan, 2007) and if the aim of teacher educators to develop student teachers who are aware of their own values and beliefs, able to analyse their own practice (Calderhead & Gates, 1993) then fostering deep approach to learning becomes important.
